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normal PFTC has been described in two case reports, but
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detailed information about the aberrations were not re-
ported because banding techniques were not applied in
these studies (11,12). A third tumor described by Thar-
apel et al. (13) showed a normal karyotype, and Bardi et
al. (14) reported a PFTC with complex chromosome ab-
errations similar to those in adenocarcinomas of other
organs, including the ovaries and uterus.

Comparative genomic hybridization (CGH) is a mo-
lecular cytogenetic screening technique that makes it
possible to identify chromosomal imbalances by analyz-
ing genomic DNA (15). In a CGH experiment, differen-
tially labeled tumor DNA and normal reference DNA are
hybridized on normal metaphase chromosomes to map
chromosomal copy number changes without tumor cell
culture. Another important advantage is the possibility to
analyze archival, formalin-fixed, and paraffin-embedded
material (16,17). We used CGH on tumors microdis-
sected from 50-pm sections prepared from routine his-
topathologic formalin-fixed and paraffin-embedded
specimens to identify recurrent gains and losses in PFTC.
In the same material, DNA ploidy measurements, screen-
ing for human papillomavirus (HPV) genomes, and im-
munohistochemical detection of the proliferation activity
and the expression of the p33 tumor suppressor gene and
the cyclin-dependent kinase inhibitor p21/WAF1 were
performed.
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FIG. 1. Diploid DNA distribution pattern in normal human cells (con-
trol} and aneuploid DNA histogram typical for primary fallopian tube
carcinomas.
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MATERIALS AND METHODS

Tissue Samples

Twelve tumors were collected at the Department of
Gynaecological Oncology, Radiumhemmet, Stockholm,
between 1989 to 1996. The slides were reviewed at the
Department of Pathology, Karolinska Hospital, Stock-
holm, and each case was staged according to FIGO (In-
ternational Federation of Gynecology and Obstetrics)
(18), based on the records and histopathologic results.
On reexamination, the diagnostic criteria of Hu et al. (19)
and Sedlis (20) were followed. Patient age, tumor stag-
ing, and the histologic features are presented in Table 1.
Consecutive sections were cut from all formalin-fixed,
paraffin-embedded samples. The tissue sections were
used for DNA ploidy measurements (thickness 8 pm),
immunohistochemistry (4 p.m), and tumor DNA extrac-
tion (50 wm). The last section (4 wm) was stained with
hematoxylin and eosin for confirmation of the presence of
tumor. All tumor samples were obtained before treatment.

DNA Cytometry

DNA content measurements were performed by image
cytometry on Feulgen-stained histologic sections as de-
scribed (21). All DNA values were expressed in relation
to the corresponding staining controls, which were given
the value 2c, indicating the normal diploid DNA content.
DNA histograms were interpreted according to Auer et
al. (22). In the material investigated in this study, only
aneuploid cases with > 20% of the cells exceeding 5¢
(AUER type TV histograms) were present. An example
of a typical histogram is demonstrated in Figure 1, along
with a histogram showing the DNA pattern of a normal
diploid cell population.

Immunohistochemistry

Proliferative activity was determined with an antibody
(MIB1; Immunotech S.A., Marseille, France) directed
against the Ki-67 antigen. The antibody distinguishes
cells in GO from cells that are in G1-S-G2-M phase of the
cell cycle. p21l/WAF1 expression was analyzed with the
WAF] antibody EA10 (Oncogene Sciences, Uniondale,
NY), and p53 expression was determined with the DO1
antibody (Santa Cruz Biotechnology, Santa Cruz, CA).
Immunohistochemistry was performed as previously de-
scribed (23). Proliferation was evaluated as low (< 20%
immunoreactive tumor cells), moderate (20 to 40%), and
high (> 40%}). Frequencies of DO1 and WAFI immuno-
reactive tumor cells were evaluated arbitrarily from ‘0"’
to ““+++’": 0, no immunopositive tumor cells; +, < 10%
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FIG. 2. Immunohistochemical detection of Ki-67 (A), p53 (B), and p21/WAF1 (C) in tissue sections of a primary fallopian tube carcinoma (case 8).
Immunoreactive nuclei appear dark brown. The tissue was counterstained with hematoxylin. In this case, the proliferative activity was increased in
50 to 60% of the tumor cells (A), approximately 90% of the tumor cells stained for p53 expression (B), and few cells showed p21/WAF1 expression.
B¥: A ratio image of case 8. Blue indicates a balance between tumor and test genomes, red reflects a loss of genetic material in the tumor DNA, and
green shows regions that are gained in the tumor. E; The average ratio profile was computed on the basis of 10 ratio images. The vertical lines on

- the right side of the chromosome ideograms reflect different values of the fluorescence ratio between tumor and normal DNA. The black line

demonstrates a balance between tumor and normal DNA (value 1.0). The red lines show the vatues 0.5 and 0.75 and the green lines show the values
1.25, 1.5, and 1.75. In this case, gains in copy number are present on 1p31-q31, 2q11.2-q24, 3q, 5p, 6pter-p22, 7q11.2-q31, 8q, 10pter-g21, 12p,
14q13-g21, and losses are present on Ipter-p36.1, 5q12-q23, 13g32-qter, 16, 18q21-gter and Xp.
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TABLE 1. Summary of the clinical data and results from MIBI, DO1, WAF1 staining, DNA ploidy measurements, HPY
genotyping, and CGH in PFTCs

List Age, MIB

Patient no. in yrs Histology Differentiation Stage Kis7

1 FT3 46 Serous papillary Moderate IA M
2 FT5 47 Serous papillary Moderate 1B KY1
3 FT6 54 Endometrioid Moderate 1B 1,
4 FT 10 46 Serous papillary Poor IC H
5 FT 11 51 Serous papillary Poor 1B H
6 FT 16 60 Serous papillary Poor aic H
7 FT 18 66 Serous papillary Poor mc H
8 FT 24 77 Serous papillary Poor aic H
9 FT 25 56 Serous papillary Poor v M
10 FT 36 60 Serous papillary Poor v L
11 FT 45 80 Serous papillary Poor B H
12 FT 52 73 Serous papillary Poor 1A M

HPV, human papillomavirus; CGH, comparative genomic hybridization; PFTC, primary fallopian tube carcinoma.

The immunohistochemical results were evaluated semiquantitatively. MIB1 staining was divided into low (L), moderate (M), and high (H)
proliferation activities. p53 and p21/WAF1 immunoreactivities were recorded as 0, +, ++, and +++. Only aneuploid (A) DNA histograms were
retrieved. The CGH column shows the chromosomal aberrations detected in individual cases.

of tumor cells stained; ++, 10 to 50% tumor cells stained;
and +++, strong staining in > 50% of the tumor cells
(Table 1).

HPV Genotyping

HPV genomes in the purified DNA samples were
screened by PCR with the MY09-MY11 L1 consensus
primers used for amplification (24). We used one generic
HPV probe and 25 type-specific probes to diagnose the
HPV types in the PCR products (25). B-globin amplifi-
cation was used as a positive control for evaluation of the
adequacy of tumor DNA.

Comparative Genomic Hybridization
CGH was performed according to standard procedures
(26). Tumor DNA was extracted from sodium-
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isothiocyanate-treated, formalin-fixed tissue sections
(27). Nick translation was performed with bio-16-dUTP
(tumor DNA) and digoxigenin-11-dUTP (reference
DNA, prepared from a karyotypically normal female do-
nor; 46, XX). Five hundred ng of each of the labeled
genomes were combined and hybridized with an excess
of Cot-1 DNA (25 pg) to metaphase chromosomes pre-
pared from a karyotypically normal donor. Simuita-
neously, a mixture of PCR-generated alpha satellite
probes labeled with Cy5-dUTP recognizing the centro-
meres of the chromosomes 4, 8, 14, 20, 22, and X was
cohybridized to facilitate chromosome identification.
The biotin-labeled tumor genome was visualized with
avidin conjugated to FITC (Vector Laboratories), fol-
lowed by biotinylated anti-avidin (Vector Laboratories)




CGH IN PRIMARY TUBAL CARCINOMAS 249

TABLE 1. —Continued.

DO1 DNA
Kia7 atient  (pS3)  WAF/p2l ploidy HPV CGH
W 1 + + A Negative  -2pter-p24,+2q31-q32,-2q33-qter,+3pter-p22,+3q26.2-qter,+ Spter-p14,-6q23-qter,
-Tpter-p21,+8q21.1-gter,+pter-p22,+9q22-qgter,-10q21-gter,- 1 1 pter-p1 5,-1 1q22-qter,
-12¢21.3,+13q31-qter,+14q31-qter,-16q22-qter,- 1 7pter-q21,-21,-22
M 2 +++ 0 A Negative  -1pter-p34.3,+1p31.2-p22,+1932,42q22-q33,+3p13-qter,+4p14-q32,+5p14-q23,
+6p23-p11.2(++6p22.3),-6q,+7921-q31,-8p,+8q(++8922-ter),+9p.-10q26,
+11q14-g23.2,+12p,+12q15-q21,-12924.3-qter,++13q21-qter,+14q12-q21,-14q32,-16,
++18q11.2-g22.1,-18q22.3-qter,-19q, -21q22.2-qter,-22,-Xq21-qter
L 0 + A Negative +1q,+8,+12,+16,-21 +X
H 4 +++ + A Negative  +1p31,+1q,-2pter-p22,+2q23-q934,+3p13-qter(++3q26.1-qter),+4p,~4q32-qter,+5p,
+6q12-q22,-6q23-qgter,-8pter-p21,+9p,-10q23-gter,+11p,+11q14-q23.2,+12p,
-13q12-q14,+14q21,+15¢25-gter,-16q,-17pter-q21,-18p,+20p,-22,-Xq25-qter
H 5 +++ 0 A Negative -1pter-p34.2,+1p31-p21,+1q925-qter,+2p21-p12,+2q24-q35,+3p13-qter,+5p,-5q3 1-qter,
-6p21.3-p11.2,-6q25-qter,+7,-8pter-p21,+9p,-9q,+10p12-q21,+11p14-pi2,
+11q14.2-g23.2,+12pter-q15,-12q21-qter,-13q12-q14,+13q21-gter,+14q12-q22,
-15q22-qgter,-16,-17pter-q22,-19g,-22
H 6 +++ 0 A Negative  +1g42-qter,+2q22-q33,++3q,+4p15.1-q28,+5p,+6p22,+6q12-q24,-6q26-qter,+7q21-q22,
+8q,+10p,-10q25-qter,+14q12-q21,-14q24-qter.-17p,-18q21-qter.+Xq
H 7 +4+ 0 A Negative  +1q,+2,+3q22-qter,+5p.+6p,+6q25-gter,+7p15-p11.2,.+7921-q31.48q13-q21.2,
+13q31-gter,-14q31-gter,+15q21-qter,-16q,+17q,+18q11.2-q21,-22,-X
H 8 +++ + A Negative  -lpter-p36.1,+1p31-q31,+2q11.2-q24,++3q,+5p,-5q12-q23,+6pter-p22,+7q11.2-q31,+8q,
+10pter-q21,++12p,-13g32-qter,+14q13-q21,-16,-18q2 1 -qter.-Xp
M 9 +++ + A Negative  ++1g42-gter,+2p13-q32,-3p.+3q(++3q26.2-gter),-4q32-qter,-5q1 1.2-q21,+6pter-p22,
-7931,+7q32-qter,-8p,+8q(++8q22-gter),+10p13-p11.2,-11pter-p14,+11q,-13q21-qter,
+16p,+18p11.2-921,-18q22-qter,+19¢,+20,-X
L 10 +++ 0 A Negative  -1pter-p35,+1q,+2p23-p14,+3q,+6p23-p12,+7q.+8p,-9p.-1 1g23-gter,++12p,+12q12-q22,
+13q12-q31,+18pter-q12,-18q21-gter,+19q13.1,+20q,4+21,-X
H +++ + A Negative  +1p22-q31,+2q22-q32,++3pl4-qter,-4p,+5pl4-q12,-5q31-qter,+6p,-6q26-qter,
+7q11.2-33(++7q21).-8p,+8q,+9,+10p13-p11.2,- 1 1q24-gter,++12p,+12q12-q22,
-13g31-qter,+14q21,-14q31-qter,-15.-16,-17p,-18q21-qter,+20p,-21q22,-22q13
M 12 +++ 0 A Negative  -Ipter-p36.1,+1q31.2-qter,+2q23-qter,+3p12-gter(++3q26.2-qter),+4q12-q21,+6q12-q25,
+7q11.2-q32,-8p,+8q23-qter,-12q21-qter,+15q26,-16q,+20p,-22,-X
th (H)
3 were
and another layer of FITC-conjugated avidin. The di- (Applied Imaging International, Tyne & Wear, United
goxigenin-labeled reference DNA was detected with a Kingdom). Average ratio profiles were computed as the
tions mouse anti-digoxin antibody (Sigma, St. Louis, MQO), mean value of at least 8 metaphase ratio images (Fig.
Urp followed by a rabbit anti-mouse antibody conjugated to 2D), and used to identify chromosomal copy number
ence TRITC (Sigma) and a goat anti-rabbit antibody conju- changes in all cases.
e do- gated to TRITC (Sigma). Chromosomes were counter-
rxeled stained with DAPI to generate a G-like banding pattern. RESULTS
LCess Gray scale images of the DAPI counterstain, the y '
1e- - - .. .
uﬁm FITC-labeled tum(:r DNA, the TRITC-labeled reference The clinical data and the results of the different analy-
L3 DNA, and the CyS5 labeled' centromeres from .12 to h15 ses are summarized in Table 1.
2Hite metaphases from each hybridization were acquired with
nero- a cooled CCD camera (CH250; Photometrics, Tucson, CGH Analysis
was AZ) connected to a Leica DMRXA microscope equipped Figure 2 shows the visual summary of the immuno-
tiom. with fluorochrome specific optical filters TR1, TR2, histochemical and the CGH data for case 8. The CGH
with TR3, and TR5 (Chroma Technology, Brattleboro, VT). result is presented as a ratio image of a representative
fol- Quantitative evaluation of the hybridization was metaphase cell (Fig. 2D) and as an average profile of 10
ries) achieved with the Applied Imaging Cytovision system metaphases of the same case (Fig. 2E). The ratio image
Int J Gynecol Pathol, Vol. 17, No. 3, July 1998
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reflects gains and losses by pseudocolors. Blue indicates
a balance between tumor and test genomes, red reflects a
loss of genetic material in the tumor DNA, and green
shows regions that are gained in the tumor. The final step
in a quantitative fluorescence measurement requires the
calculation of average ratio profiles along the chromo-
somal axis based on data from at least § metaphase
spreads. The average ratio profiles were used for map-
ping of copy number changes in all instances.
Chromosomal aberrations were detected in all 12 tu-
mors; the average number of chromosomal aberrations
per case was 19.7. Despite the high number of chromo-
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lopian tube carcinomas. Lines on
the right side of the ideograms re-
flect copy number increases, lines
on the left represent copy number
decreases, and bold lines symbol-
ize high level copy number in-
creases (amplifications).

FIG. 3. Karyogram of gains and
!”II| losses in 12 cases of primary fal-

L
=
X

somal aberrations, a recurrent and specific pattern
emerged in the fallopian tube carcinomas. The most fre-
quent copy number change was a gain of chromosome
arm 3q, which occurred in 11 of 12 cases (92%). In six
cases, the gain of 3q was present as a high level copy
number increase (amplification). The consensus region
of 3q amplification was mapped to 3q26.2-qter. Genetic
material was also frequently gained on chromosome Iq
(in 11 cases), 2q (in 10), 7q (in 9), 8q (in 9), 5p (in 8), 6p
(in 7), 12p (in 7), and 14q (in 6). Three of the 12 casecs
showed a whole-arm amplification on 12p. Regional
high level copy number increases (amplifications) were
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ns) were

pped in one case to 6p22.3, 8q22-qter, 13g21-qgter,
d 18q11.2-g22.1, and in another case to 1q42-gter,
26.2-gter, and 7g21. Frequent losses occurred on chro-
some arms 16q (in 8 cases), 22q (in 7), 6q (in 6), 8p
6), 18q (in 6), Xq (in 6), 1p (in 5), and 17p (in 5).

Of note, there was a difference between the only car-
oma with endometrioid histology and the 11 serous
pillary carcinomas. Although all of the serous papil-
y carcinomas revealed high numbers of chromosomal
errations (average of 20.9 aberrations per case), the
dometrioid carcinoma showed only 6 aberrations that
re either whole chromosome or whole chromosome
n aberrations. A summary of the chromosomal gains
and losses found in the 12 PFTCs is presented in Figure 3.

DNA Ploidy Measurement

DNA ploidy was measured on consecutive tissue sec-
ns by image cytometry. Image cytometry comple-
nts the CGH analyses by providing information of the
A ploidy that cannot be gained from CGH experi-
nts alone. None of the tumors showed a normal dip-
oid DNA content. All cases showed distribution patterns
with highly aneuploid cell populations; > 20% of the
Is exceeded the 5¢ value. The results are presented in
"able 1.

IPV Genotyping

All samples could be analyzed successfully with a
rimer for the B-globin gene as a control. All 12 samples
tested negative for HPV genomes.

munohistochemistry

Six samples showed high proliferative activity, four
showed moderate activity, and two showed low activity.
The only case (case 3) that did not show p53 immuno-
cactivity was the endometrioid carcinoma; the 11 serous
apillary carcinomas exhibited p53 immunoreactivity. In
0 of the 12 cases, > 50% of the tumor cells stained
ositively. Immunoreactivity for p21/WAF1 was weak
r negative for all cases. The focally immunoreactive
staining of < 10% of the tumor cells) and the p53 non-
mmunoreactive case showed weak p21/WAF1 immuno-
eactivity, Examples of the immunohistochemical find-
ngs (case 8) are provided in Figures 2A to C. The data
re summarized in Table 1.

DISCUSSION

This study summarizes the results of a combined phe-
otype—genotype analysis of 12 PFTCs. Using CGH as a
molecular cytogenetic screening test for copy number
- changes, we identified a recurrent pattern of chromosom-
- al aberrations in these tumors. DNA content measure-
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ments revealed aneuploid distribution patterns for all 12
carcinomas. Proliferation activities were elevated for
most cases and highly elevated for half of the carcino-
mas. All cases except one exhibited pS3 immunoreactiv-
ity. In 10 of the 12 cases, > 50% of the tumor cells
stained positively. Immunoreactivity for p21/WAF1 was
weak or negative for all cases. No HPV genomes were
detected in any of the samples.

Our CGH data indicate that PFTCs are genetically
complex. The average number of copy alterations
(ANCA) was 19.7 per tumor, which is very high com-
pared to other cancer types; small cell lung cancer has an
ANCA of 13.0 (28), glioblastomas have an ANCA of 8.3
(29), advanced cervical carcinomas have an ANCA of
8.2 (30), ancuploid breast cancers have an ANCA of 6.8
(27), colorectal adenocarcinomas have an ANCA of 5.6
(23), and anal squamous cell carcinomas have an ANCA
of 4.8 (31). Every chromosome arm was involved in
DNA sequence copy number changes. Despite the high
number of copy alterations, changes were clustered at
certain regions, revealing a recurrent nonrandom pattern
of chromosomal aberrations in PFTCs. A gain of chro-
mosome arm 3q (11 of 12 tumors) was the most common
aberration observed. In six cases, the gain of 3q was
present as high level copy number increased. The small-
est amplicon could be mapped to the region 3g26.2-qter.

Frequent copy number gains and localized amplifica-
tions on the long arm of chromosome 3 have been ob-
served in a number of solid tumor types, including ovar-
ian cancer, small cell lung cancer, cervical cancer, and
squamous cell carcinoma of the head and neck, lung, and
anus (26,28,30--38). In contrast, adenocarcinomas of the
breast, colon, and lung rarely show these changes (23,
27,38). These observations indicate that the 3q gain is a
very frequent and consistent finding in squamous cell
carcinoma. However, the frequent 3q gain in ovarian and
tubal carcinomas shows that 3q also plays an important
role in some adenocarcinomas. The human telomerase
RNA gene (hTR)—a promising candidate gene—has re-
cently been mapped to chromosome 3q26.3 (39). Soder
et al. (39) found increased copy numbers of the hTR
locus in 97% of the cervical, head and neck, and lung
carcinomas they investigated and an amplification of the
hTR locus could be demonstrated in 4 of the tumors.

Other characteristic copy number increases were
mapped to chromosomes 1q, 2q, 7q. 8q, Sp, 6p, 12p, 14q,
and 20q in our study. Consistent losses, indicative of
chromosomes where tumor suppressor genes reside,
were mapped to chromosomes 16q, 22q, 64, 8p, 18q, Xq,
1p and 17p. Of note, Bardi et al. (14), in the only avail-
able banding analysis of a PFTC with chromosome ab-
normalities, reported several gains and losses which are

Int J Gynecol Pathol, Vol. 17, No. 3, July 1998
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in agreement with the pattern we observed, specifically a
loss of Ipter-p34, an isochromosome 8q and a loss of
chromosomes 16, 17, 18, and 22. However, a 3q-gain—
the most frequent aberration in our material—was not
observed for that case (14).

The pattern of chromosomal aberrations in PFTCs is
in many respects similar to those reported for other gy-
necologic cancers. Gain of 1q, 3q, 5p, 6p, 8q, and 20q
and loss of 18q and X also has been frequently observed
in ovarian (34,37,40) and cervical cancer (30). Addition-
ally, ovarian cancers have also shown frequent gain of
12p and frequent loss of 16q and 17p. For some of these
common regions of aberrations, candidate oncogenes and
tumor suppressor genes are known. The amplification of
8q material could be related to C-myc. Baker et al. (41)
found that C-myc amplification is a common finding in
advanced-stage ovarian carcinomas. We observed an 8q
gain and a concomitant 8p loss in 3 of the 12 PFTCs,
indicating an isochromosome 8q formation. Isochromo-
some formations of 8q have also been observed by clas-
sical banding analysis in ovarian tumors (42) and pri-
mary cervical carcinomas (43).

A gene which might be potentially involved in the
frequent gain of 12p and the 12p amplification observed
in three PFTCs is the K-ras gene that maps to 12pter-p12.
Mizuuchi et al. (44) detected K-ras mutations in seven of
eight PFTCs. It has also been shown that K-ras may be
amplified in approximately 5 to 10% of epithelial ovar-
ian cancers (45).

We observed a loss of 17p in 5 of the 12 PFTCs. The
P53 tumor suppressor gene resides on 17p12-p13.3. Our
additional p53 immunochistochemical studies showed fo-
cal positivity in one of these cases and strong positivity
in the other four. The positive immunohistochemical as-
say and the observed loss of 17p could indicate a loss of
one allele and a concomitant mutation of the other allele.

The smallest consensus region we observed for the
18q loss was 18q22.3-qter which is beyond the DCC
gene locus 18q21. Arnold et al. (37) observed 18q loss in
advanced ovarian cancer with a consensus region on
18¢22-qter. These findings are in accordance with the
loss of heterozygosity studies of ovarian adenocarcino-
mas (46) in which a consensus region between the ge-
netic loci D18S5 and D18S11 was found, indicating that
another, more distally localized tumor suppressor gene
may be inactivated in ovarian and tubal carcinomas.

The immunophenotype we obtained for the PFTCs is
similar to the pattern we observed for colorectal carci-
nomas (23). Ten of the 12 PFTCs showed p53 immuno-
reactivity in > 50% of the tumor cells although their
p21/WAF1 expression was low or negative, a finding
suggesting mutated p53 protein. Runnebaum et al. (47)
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and Zheng et al. (10) observed p53 mutations in ~ 60%
of their PFTCs, which is similar to our immunohisto-
chemical data.

Of note, the only p53-negative case was the only case
that belonged to a different histologic subgroup. Al-
though 11 of the 12 PFTCs were classified as serous
papillary tumors, this exceptional case belonged to the
endometrioid subgroup. Navani et al. (48) suggested that
endometrioid tubal carcinomas are less aggressive and
have a generally favorable prognosis; however, Hell-
strom et al. (49) did not report a better survival for pa-
tients with endometrioid PFTC. The CGH results for our
endometrioid carcinoma differed noticeably from the 11
serous PFTCs; only 6 aberrations were observed as com-
pared to an average of 20.9 in the serous tumors. All of
the six aberrations observed in the endometrioid carci-
noma were either whole chromosome or whole chromo-
some arm abetrations. Remarkably, this is also the only
case which did not show a gain of the long arm of chro-
mosome 3. A larger study is necessary to determine
whether a difference between the genotypes of serous
papillary and endometrioid PFTC exists.

We previously demonstrated frequent 3q gains in
HPV-associated tumor types, such as cervical and anal
carcinoma (26,30,31), that suggested a possible correla-
tion between 3q gain and HPV infection. In this study,
we observed that PFTCs that tested negative for HPV
sequences showed a high frequency of 3q gains, indicat-
ing that the 3g-gain occurs independently from the pres-
ence of HPV DNA in PFTC.

The data of this study reveal that PFTCs are charac-
terized by an extremely unstable genotype demonstrated
by highly scattered DNA ploidy patterns and a remark-
ably high number of copy alterations determined by
CGH. A specific pattern of chromosomal aberrations
showed similarities to the CGH patterns obtained for
other gynecologic cancers. 3q-gain was the most fre-
quent aberration and could be observed in all of the
serous papillary PFTCs. No HPV infection was detected
and most of the cases showed strong p53 immunoreac-
tivity, suggesting p53 mutation. These findings are sup-
ported by the observation that PFTC is a highly malig-
nant cancer with a poor prognosis. The ANCA observed
in PFTC is exceptionally high and suggests a strong cor-
relation between the CGH ANCA and the malignant be-
havior of the tumor (27,50).
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